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Abstract: We examined if step-count goal setting resulted in increases in 
physical activity and walking compared to only monitoring step counts 
with pedometers among American Indian/Alaska Native elders. Outcomes 
included step counts, self-reported physical activity and well-being, 
and performance on the 6-minute walk test. Although no significant 
between-group differences were found, within-group analyses indicated 
that elders significantly improved on the majority of step count, physical 
activity, health-related quality of life, and 6-minute walk outcomes. 


INTRODUCTION 

Escalating rates of physical inactivity in the general U.S. population are a major public health 
concern (National Center for Health Statistics, 2003), with American Indians/Alaska Natives (AI/ 
ANs) reporting among the lowest levels of leisure-time activity and exercise relative to all other 
racial/ethnic groups (Belza et al., 2004; Centers for Disease Control and Prevention [CDC], 2004; 
2005; Coble & Rhodes, 2006; Crespo, Smit, Anderson, Carter-Pokras, & Ainsworth, 2000). Studies 
using objective measures of physical activity have also noted that the majority of AI/ANs fail to 
meet recommended levels of physical activity set forth by the CDC and the American College of 
Sports Medicine (Storti et al., 2009). Physical inactivity is an established risk factor for obesity, 
hypertension, diabetes, and cardiovascular disease, all of which are prevalent health problems among 
older AI/ANs (Galloway, 2005; Liao, Tucker, & Giles, 2004). 

Interventions designed to promote physical activity can be associated with improvements 
in disease risk factors and chronic medical conditions (Miller, Balady, & Fletcher, 1997; Whelton, 
Chin, Xin, & He, 2002). Walking is among the most preferred forms of exercise for adults (CDC, 
2004; Rafferty, Reeves, McGee, & Pivamik, 2002) and is an ideal physical activity for sedentary 
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or older individuals given its availability and low risk for injury (Eyler, Brownson, Bacak, & 
Housemann, 2003; Hootman et al., 2001). Several community (Baker et al., 2008; Iwane et ak, 
2000; Merom et ak, 2007; Sequeira, Rickenbach, Wietlisback, Tullen, & Schultz, 1995; Stovitz, 
VanWomer, Center, & Bremer, 2005) and workplace (Dishman, DeJoy, Wilson, & Vandenberg, 
2009) studies have explored the use of pedometers as a portable, inexpensive method to increase 
physical activity among inactive populations. The step-counting function of pedometers can also 
be used to motivate individuals to increase physical activity, especially when they are encouraged 
to record daily step counts and set specific step-count goals (Farmer, Croteau, Richeson, & Jones, 
2006; Hultquist, Albright, & Thompson, 2005; Moreau et ak, 2001). A recent meta-analytic study 
concluded that pedometer users increase their overall levels of physical activity by approximately 
27% from baseline, older populations reduce body mass index significantly, and users who set a 
step-count goal also reduce body mass index significantly (Bravata et ak, 2007). 

A previous randomized trial to increase physical activity among AI/AN elders in primary 
care compared those who monitored their daily physical activities with those who monitored their 
daily physical activities with the use of a pedometer (Sawchuk et ak, 2008). Both groups were given 
a booklet that contained daily self-monitoring forms to track their physical activities. Although no 
between-group differences were found on self-reported and behavioral measures of physical fitness 
and exercise, all participants reported significant increases in the frequencies of leisure walking, all 
exercise activities, and exercises of moderate intensity. Furthennore, all participants also increased 
their weekly caloric expenditure for all exercise-related activities over the course of the study. None 
of the participants, however, were specifically instructed in activity goal setting, which has been 
found to be an important factor in increasing activity in other studies (Bravata et ak, 2007). 

Therefore, we conducted a pilot study using pedometers to increase walking, physical 
activity, and fitness levels over 6 weeks in a newly recruited sample of older AI/AN primary care 
patients. All elders were given pedometers and basic instruction in physical activity monitoring 
and recording daily step counts in a diary; half were also instructed to increase their step counts 
by at least 5% each week. We hypothesized that all elders would report significant increases in 
self-reported physical activities and well-being, and enhanced performance on the 6-minute walk 
test of fitness from baseline to the 6-week assessment. Furthermore, we predicted that elders in the 
goal-setting group would report significantly greater increases in these outcomes relative to their 
counterparts who did not receive any instruction in setting step-count goals. 
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METHODS 


Participants and Procedures 

All pilot study procedures were conducted between May and November 2007 at the 
Seattle Indian Health Board, a large urban primary care medical facility for AI/ANs in the greater 
metropolitan Seattle area. Elders were recruited through advertisements in the primary care clinics, 
Native health fairs, and by word of mouth. Potential participants were screened for age and AI/AN 
race prior to completing a brief telephone interview to determine final study eligibility. Inclusion 
criteria included 1) being 50-85 years of age, 2) reporting a sedentary lifestyle, assessed by responding 
“no” to the question “Have you been physically active for the past 6 months?” 3) being able to 
walk without assistance, 4) denying medical contraindications to walking, 5) having access to a 
phone for weekly contacts, and 6) living within a 2-hour drive from the study site. Of note, the term 
“elder” is acceptable in many AI/AN cultures, communities, and families for individuals aged 50 
years and older as it denotes a certain status within the community beyond that of chronological 
age. Approvals for this pilot study were obtained from both the Human Subjects Division at the 
University of Washington and the Privacy Board at the Seattle Indian Health Board. 

All participants completed two face-to-face 60- to 90-minute study visits with a research 
assistant at the Seattle Indian Health Board, spaced 6 weeks apart. All participants also received 
5- to 10-minute phone calls each week from the research assistant. The purpose of these calls was 
to bolster continued participation in the study, address any study-related concerns, engagement 
with physical activity and exercise, and reaffirm the date and time of their final study visit. For 
participants in the step-count goal-setting group, time was spent setting a new weekly step-count 
goal of 5% above their previous week’s average. 

During the first visit, the study purpose and procedures were verbally described to the 
participant, and written informed consent was obtained. A structured interview was conducted to 
collect additional demographic and medical information, followed by completion of self-report 
measures of physical activity and health-related quality of life. The research assistant measured each 
participant’s height and weight, and then randomly assigned each individual to either the monitoring 
only (MO) or the goal-setting (GS) group. Allocation to the study groups was determined by an 
independent statistician using a random number table, with elders block randomized by body mass 
index. 

All participants were trained in the use of a pedometer, shown how to read the step counter, 
and shown how to record their total daily step count on the activity-monitoring forms. GS participants 
were given additional instruction to use the first week as a baseline to assess their average weekly 
step count; they were also instructed that each subsequent week would involve setting a goal to 
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increase their weekly step count totals by 5%. Weight and stride length were used to calibrate the 
pedometer for each individual participant. We then assessed general health status and ambulatory 
functioning, resting oxygen saturation, heart rate, and blood pressure, and obtained the Borg-Dyspnea 
scale prior to completing the 6-minute walk test of fitness. Following completion of the 6-minute 
walk, all participants were compensated with a $40 grocery gift card. After completing the week 4 
telephone call, all participants were mailed another $40 grocery gift card for compensation. 

At the second visit, the research assistant reviewed the daily activity-monitoring forms, 
re-administered the self-report measures on physical activity and health-related quality of life, and 
reassessed height and weight. Changes in health status and ambulatory functioning since starting 
the study, resting oxygen saturation, heart rate, blood pressure, and the Borg-Dyspnea scale were 
measured prior to completing the 6-minute walk. Following completion of the walk, participants 
were debriefed and compensated with a $60 grocery gift card. 

Self-reported Physical Activity and Health 

All participants were given a booklet that contained daily self-monitoring physical activity 
forms, including a space for recording their total daily step counts. We calculated a weekly step 
count average for each participant as a means of assessing the effectiveness of the goal-setting 
manipulation. 

The Community Healthy Activities Model Program for Seniors (CHAMPS) Questionnaire 
is a 41-item measure assessing a range of light, moderate, and vigorous physical activities in 
leisure, work, exercise, and chore-related domains (Stewart et al., 1997). Respondents report their 
weekly frequency and duration of participation in activities over the previous 4 weeks, yielding 4 
primary summary scores: total weekly caloric expenditure for all exercise activities; total weekly 
caloric expenditure for moderate-intensity exercise-related activities; weekly frequency of all 
exercise-related activities; and weekly frequency of moderate-intensity exercise-related activities. 
The CHAMPS has excellent psychometric characteristics and has been used extensively with older 
adults as an outcome measure for physical activity interventions (Harada, Chiu, King, & Stewart, 
2001; Stewart et al., 2001), including with AI/AN elders (Sawchuk et al., 2008). 

The Short Form-36 of the Medical Outcomes Survey (SF-36) is a 36-item measure of 
health-related quality of life across 8 domains: Physical Functioning, Role-Physical (i.e., difficulties 
with work or daily activities secondary to physical health problems), Bodily Pain, General Health, 
Vitality, Social Functioning, Role-Emotional (i.e., difficulties with work or daily activities secondary 
to emotional health problems), and Mental Health (Ware & Sherbourne, 1992). Two higher-order 
component summary scores (mental and physical component scores) are derived from the 8 scales 
of the SF-36. Respondents rate their health-related functioning over the last 4 weeks. The SF-36 has 
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well-established reliability and validity (Ware & Sherbourne, 1992), and has been used with diverse 
patient populations (Schlenk et ah, 1998; Yost, Haan, Levine, & Gold., 2005), elderly (Chapman, 
Duberstein, & Lyness, 2007; Hu, 2007; Wolinsky, Wan, & Tierney, 1998), and AI/AN samples 
(Beals et al., 2006; Johnson, Nowatzki, & Coons, 1996; Sawchuk et ah, 2008). 

We also asked participants to report on the presence or absence of the following health 
conditions: arthritis/osteoporosis, asthma, cancer, diabetes, heart disease/stroke, hypertension, and 
hyperlipidemia. 

Performance-based Physical Activity Measure 

The 6-minute walk test (6MWT) was used as our primary behavioral outcome of fitness. The 
6MWT has been widely used as a reliable and valid measure of fitness in healthy (Harada, Chiu, & 
Stewart, 1999; Harada et al., 2001; Simonsick. Montgomery, Newman, Bauer, & Harris, 2001) and 
medically compromised (Bittner et al., 1993; Peeters & Mets, 1996; Montgomery & Gardner, 1998) 
older adults. Participants were instructed to walk around 2 traffic cones on opposite ends of a 40-foot 
corridor, unassisted, while covering as much distance as possible within the 6-minute time frame. 
Each lap equaled 80 feet in distance. Following a standardized administration protocol (Peeters & 
Mets, 1996), the research assistant provided encouragement at fixed intervals during the walk, and 
recorded the total number of laps completed. At the end of 6 minutes, a marker was placed on the 
ground next to the subject, and total distance was calculated in feet with a rolling tape measure. 

Materials 

A Yamax Digiwalker model SW-701 pedometer was used to monitor total daily step counts. 
The Yamax SW-701 has been found to be sensitive and reliable in recording step counts (Crouter, 
Schneider, Karabulut, & Bassett, 2003; Schneider, Crowder, & Bassett, 2004; Schneider, Crouter, 
Lukajic, & Bassett, 2003), even among overweight and moderately obese individuals (Swartz, 
Bassett, Moore, Thompson, & Strath, 2003). 

All participants completed a daily diary in which they recorded their total daily step counts 
and listed engagement in specific physical activities. Participants in the GS group also had a space 
to record whether or not they had achieved their daily step-count goal. 

A portable digital scale was used to assess weight, and a tape measure against a wall was 
used to measure height. Body mass index was calculated using the following fonnula: weight in 
kg/height in meters 2 . 
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Statistical Analyses 

Initial descriptive analyses compared demographics, body mass index, medical conditions, 
physical activities (pedometer step counts, 6MWT, CHAMPS), and health-related quality of life 
(SF-36) for the MO and GS groups. Means and standard deviations (including 95% confidence 
intervals) were used for continuous variables and percent distributions were used for categorical 
variables. T-tests and Fisher’s Exact tests were used to examine group differences in the continuous 
and categorical variables at baseline. Independent group /-tests were used to examine differences 
in cumulative 6-week step count data. 

Our outcome analysis was an intention-to-treat approach, which uses all available longitudinal 
data and does not eliminate persons with missing assessments. Generalized Estimating Equations 
was used to determine if the 2 groups had significantly different patterns of change from baseline 
to 6-week assessment. We believe Generalized Estimating Equations to be the most efficient way to 
simultaneously examine both longitudinal (time) and group (treatment) effects. We assumed subjects 
to be a random effect, and for group and time to be fixed effects, in the models. We first tested a 
group by time interaction model. A significant interaction would imply that the treatment groups 
differed in their pattern of change over time. In the event that the interaction was not statistically 
significant, we refit a main effects model with group and time effects. A significant group effect would 
indicate that, collapsed over time, the groups had statistically different mean values. A significant 
time effect would indicate that over the 6-week study period, participants changed significantly 
on the outcome variables (e.g., increased step counts; walked a greater distance on the 6-minute 
walk). Because this was a randomized design, and the groups did not differ statistically on any of 
the study variables at baseline, no covariates were used. The level of statistical significance was set 
at 0.05. We analyzed the data using SPSS (version 18.0) statistical software. 

RESULTS 


Participant Characteristics 

Atotal of 48 elders were screened for eligibility; 42 met study inclusion criteria, and 36 (86%) 
were randomized into either the MO group, N = 19, or the GS group, N = 17. Thirty-two subjects 
completed the 6-week assessment and the step diary. Four people failed to complete the 6-week 
assessments and step diaries. Two individuals dropped out from each group, to end up with N = 17 
in the MO group and N = 15 in the GS group with complete longitudinal data. Pilot study completers 
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and those who did not complete the study did not differ significantly on any demographic, physical 
activity, or health-related quality of life variable. As shown in Table 1, the MO and GS groups were 
similar in demographic features, BMI, and prevalence of reported current medical conditions. 


Table 1 

Participant Characteristics by Total Sample and Group Randomization 


Total Sample 
(N = 36) 

Monitoring 
Only (N = 19) 

Goal Setting 
(N = 17) 

Fisher's Exact 
Test - t(34) 

Female, % 

69 

68 

71 

1.00 

Married, % 

28 

26 

29 

1.00 

Age, mean years (SD) 

61 (8.9) 

61 (8.4) 

62 (9.8) 

.81 

BMI 30 and over, % 

69 

74 

65 

.72 

BMI, mean (SD) 

31 (6.5) 

31 (6.8) 

30 (6.3) 

.61 

Some college education, % 

56 

63 

47 

.50 

Employed, % 

14 

21 

6 

.34 

Income$5,000 or less, % 

36 

37 

35 

1.00 

Medical Conditions, % 





Arthritis/Osteoporosis 

47 

58 

35 

.20 

Asthma 

14 

21 

6 

.34 

Cancer 

6 

5 

6 

1.00 

Diabetes 

22 

32 

12 

.24 

Heart Disease/Stroke 

8 

16 

0 

.23 

Hypertension 

31 

16 

47 

.07 

Hyperlipidemia 

22 

26 

18 

.70 

1 or more conditions 

72 

74 

71 

1.00 

2 or more conditions 

44 

47 

41 

.75 

Medical conditions, mean # (SD) 

44 

1.5 (1.3) 

47 

1.7 (1.5) 

41 

1.2 (1.1) 

.26 

Current smoker, % 

40 

39 

41 

1.00 
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Between-Group Comparisons on Outcome Measures 


Table 2 presents the between-group comparisons on data generated from the step count 
diaries, 6MWT, the CHAMPS and the SF-36 from baseline to the 6-week assessments. The MO 
and GS groups did not significantly differ on any measure at baseline. Although the total number 
of steps across the 6-week trial and the average number of steps per day were all higher in the GS 
group, these group differences did not reach statistical significance due to the large variability 
in these indices. Similarly, although GS participants covered a greater mean distance during the 
6MWT at the 6-week assessment, this difference did not reach a level of statistical significance. 
The mean CHAMPS caloric and frequency of activity measures and the SF-36 scores also did not 
differ by group. A review of the step count data for the GS group noted that, approximately 47% 
of the time, participants were able to reach their goal of increasing their step counts by 5% from 
the previous week. 


Table 2 

Self-reported Step Counts, 6-minute Walk Performance, CHAMPS, 
and SF-36 at Baseline and 6 Weeks by Group Status 



Monitoring Only (N = 19) 

Goal Setting (N = 17) 



Measures 

Baseline Mean 

6 Weeks Mean 

Baseline Mean 

6 Weeks Mean 



(95% Cl) 

(95% Cl) 

(95% Cl) 

(95% Cl) 



Step Counts from Diarv 






Steps per day 

4760 

(2853-6667) 

5324 

(3026-7622) 

4768 

(2650-6885) 

5986 

(3760-8211) 

B: f(30) = 
6W: f(30) 

-0.01, p = 99 
= -0.44, p = .66 

Total steps for 5 
weeks 

- 

177,677 

(103,438-215,915) 

- 

197,567 

(126,955-268,180) 

6W: f(30) 

= -0.41, p = .68 

Steps per day for 5 
weeks 

- 

5076 

(2955-7198) 

- 

5644 

(3627-7662) 

6W: f(30) 

= -0.44, p = .68 

6-minute Walk 







Total distance in feet 

1137 

(1028-1245) 

1223 

(1060-1387) 

1094 

(995-1192) 

1237 

(1055-1419) 

B: f(34) = 
6W: f(26) 

0.61, p = .54 
= -0.12, p = .91 

CHAMPS 







Caloric expenditure 







per week in all 

7979 

9945 

7475 

8491 

B: f(34) = 

0.17, p = .87 

exercise-related 

activities 

(3773-12186) 

(6371-13520) 

(2794-12155) 

(4457-12525) 

6W: f(30) 

= 0.58, p = .57 

Caloric expenditure 







per week in 

moderate-intensity 

exercise-related 

3808 

(1223-6393) 

3736 

(1720-5753) 

3020 

(624-5417) 

3527 

(993-6061) 

B: f(34) = 
6W: f(30) 

0.47, p = .64 
= 0.14, p = .89 


activities 


continued on next page 
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Table 2, Continued 

Self-reported Step Counts, 6-minute Walk Performance, CHAMPS, 


and SF-36 at Baseline and 6 Weeks by Group Status 


Monitoring Only (N = 19) 

Goal Setting (N = 17) 


Measures 

Baseline Mean 
(95% Cl) 

6 Weeks Mean 
(95% Cl) 

Baseline Mean 
(95% Cl) 

6 Weeks Mean 
(95% Cl) 


Exercise activities, # 
per week 

18 (12-24) 

28 (18-39) 

15 (10-21) 

21 (14-28) 

B: f(34) = 0.79, p = .43 

6W: f(30) = 1.28, p = .21 

Moderate-intensity 
exercise ctivities, # 
per week 

7 (3-10) 

13 (6-20) 

5 (2-8) 

7 (3-11) 

B: f(34) = 0.68, p = .50 

6W: f(30) = 1.48, p = .15 

SF-36 Subscale and ComDonent Factor 

Scores 




Physical Functioning 

60 (45-74) 

72 (59-84) 

72 (61-82) 

76 (64-88) 

B: f(34) = -1.40, p = .19 
6W: f(30) = -0.60, p = .55 

Role Functioning - 
Physical 

58 (38-78) 

69 (48-90) 

64 (43-85) 

72 (51-92) 

B: f(30) = -0.46, p = .64 
6W: f(30) = -0.60, p = .55 

Role Functioning - 
Emotional 

63 (41-85) 

58 (37-79) 

73 (51-95) 

73 (53-93) 

B: f(32) = -0.68, p = .50 
6W: f(29) = -0.21, p = .83 

Social Functioning 

62 (56-68) 

82 (70-93) 

63 (55-70) 

85 (75-95) 

B: f(34) = -0.15, p = .88 
6W: f(30) = -0.02, p = .99 

Bodily Pain 

46 (42-50) 

45 (40-50) 

45 (40-49) 

45 (39-51) 

B: f(34) = 0.54, p = .59 

6W: f(30) = -0.02, p = .99 

Mental Health 

64 (56-72) 

65 (55-74) 

69 (59-79) 

79 (72-86) 

B: f(34) = -0.82, p = .42 
6W: f(30) = -2.43, p = .02 

Vitality 

51 (43-60) 

58 (49-67) 

59 (49-68) 

66 (58-74) 

B: f(34) = -1.21, p = .23 
6W: f(30) = -1.40, p = .17 

General Health 

58 (50-67) 

61 (49-72) 

67 (55-78) 

73 (65-82) 

B: f(34) = -1.26, p = .22 
6W: f(30) = -1.83, p = .17 

Physical Health 
Component Score 

39 (36-43) 

43 (39-47) 

42 (39-46) 

44 (41-46) 

B: f(34) = -1.10, p = .28 
6W: f(30) = -0.18, p = .86 

Mental Health 
Component Score 

46 (41-50) 

47 (41-52) 

47 (42-53) 

53 (48-58) 

B: f(34) = -0.53, p = .60 
6W: f(30) = -1.79, p = .08 


Within-Group Comparisons on Outcome Measures 

The Generalized Estimating Equations models revealed no significant group by time 
interactions, indicating no differential change over the 6-week assessments between the MO and GS 
groups. Main effect models also failed to show group effects for any measure. In contrast, significant 
main effects of time were detected for many of the measures when the groups were collapsed to 
conduct within-subjects analyses. Table 3 presents data from the total sample demonstrating a trend 
level (p = 0.09) increase in the average number of pedometer steps per day from baseline to 6 weeks. 
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Furthermore, Generalized Estimating Equation modeling detected a time effect [Wald’s statistic = 
10.73,/? < 0.001], indicating that participants in both groups significantly increased the distance 
walked on the 6MWT from baseline to follow-up (mean =106 feet, SD = 169). Additionally, on 
the CHAMPS, significant increases in the weekly frequency of all exercise activities (p = 0.01) and 
in the number of moderate intensity exercise activities {p = 0.02) were observed. Notable increases 
over time were observed in the SF-36 Physical Functioning (p = 0.08), Mental Health (p = 0.06), 
and General Health (/? = 0.09) subscales. The largest changes were for the Social Functioning scale, 
which improved more than 20 points in the 6-week period (p < 0.001), and for the Vitality scale 
(/? = 0.007). The Physical Component (/? = 0.057) and Mental Health Component (/? = .04) scores 
both increased. 


Table 3 

Time-analysis of Self-reported Step Counts, 6-minute Walk Performance, CHAMPS, 
and SF-36 at Baseline and 6 Weeks for the Combined Sample 


Measures 

Baseline 
Mean (95% Cl) 
(N = 36) 

6 Weeks 

Mean (95% Cl) 

(N = 32) 

Time Effect 

Wald Chi-Square 

Df = 1, (p-value) 

Step Counts from Diarv 




Average number of steps per day 
for baseline and week 6 

4763 

(3428-6098) 

5634 

(4117-7151) 

2.82 (.09) 

6-minute Walk 

Total distance in feet 

CHAMPS 

1116 

(1046-1187) 

1230.2 

(1116-1344) 

10.73 (.001) 

Caloric expenditure per week in 
all exercise-related activities 

7789 

(4770-10712) 

9264 

(6928-11799) 

0.85 (.36) 

Caloric expenditure per week in 
moderate-intensity exercise- 
related activities 

3300 

(1748-5124) 

3638 

(2134-5142) 

0.05 (.82) 

Exercise activities, # per week 

17 (13-21) 

25 (18-31) 

6.02 (.01) 

Moderate-intensity exercise 
activities, # per week 

6 (4-8) 

10 (6-14) 

5.37 (.02) 

SF-36 Subscale and ComDonent Factor Scores 



Physical Functioning 

65 (56-74) 

74 (66-82) 

3.02 (.08) 

Role Functioning - Physical 

61 (47-74) 

70 (56-84) 

2.38 (.12) 

Role Functioning - Emotional 

67 (53-82) 

66 (52-80) 

0.17 (.68) 

Social Functioning 

62 (58-67) 

83 (76-90) 

39.41 (.001) 

Bodily Pain 

45 (43-48) 

45 (41-49) 

0.05 (.82) 

Mental Health 

66 (60-72) 

71 (65-78) 

3.51 (.06) 


continued on next page 
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Table 3, Continued 

Time-analysis of Self-reported Step Counts, 6-minute Walk Performance, CHAMPS, 
and SF-36 at Baseline and 6 Weeks for the Combined Sample 


Measures 

Baseline 
Mean (95% Cl) 
(N = 36) 

6 Weeks 

Mean (95% Cl) 

(N = 32) 

Time Effect 

Wald Chi-Square 

Df = 1, (p-value) 

Vitality 

55 (49-61) 

62 (56-68) 

7.28 (.007) 

General Health 

62 (56-69) 

66 (59-74) 

2.89 (.09) 

Physical Health Component Score 

41 (38-43) 

43 (41-46) 

3.61 (.057) 

Mental Health Component Score 

47 (43-50) 

50 (46-53) 

4.38 (.04) 


DISCUSSION 

We investigated the use of pedometers as a simple, inexpensive method for increasing walking 
in a primary care sample of AI/AN elders. Previous studies with pedometers have found that diary 
keeping and step-count goal setting are influential factors in increasing physical activity (Bravata 
et ah, 2007; Farmer et ah, 2006; Hultquist et ah, 2005; Moreau et ah, 2001). All elders in our pilot 
study were given pedometers and diaries to record daily step counts, with approximately half given 
additional instruction in setting weekly goals to increase their step counts by 5%. Although all elder 
participants significantly increased their average daily step counts and total number of steps over 
6 weeks, contrary to our hypothesis, setting weekly step-count goals did not confer an advantage 
over those who only monitored their physical activity and daily steps. 

A recent study assessed average daily step counts across a 1-week period among AIs 
participating in the Strong Heart Family Study (Storti et ah, 2009). Mean daily step counts for 
men and women, respectively, across the following age groups were noted: 4561 and 4582 (50-59 
years); 4321 and 3653 (60-69 years); and 3768 and 3770 (70 years and older). Significant trends also 
were found for declining step counts with increasing age and BMI (Storti et ah, 2009). Although 
our small sample size precluded stratifying average step counts by sex and age, our average daily 
step count of 4763 at baseline appears comparable to that of the Strong Heart Family cohort, with 
elders increasing their step counts, on average, by 900 steps per day by the end of the pilot study. 

Self-reported measures of physical activity and health-related quality of life also failed to 
reveal any between-group differences. All participants, regardless of group assignment, significantly 
increased their weekly frequency of all exercise activities and exercise activities of moderate intensity 
as assessed by the CHAMPS. Furthermore, all participants reported significant improvements on 
the Social Functioning, Vitality, and Mental Health Composite subscales, with many other scales 
trending towards significance. These findings support other studies noting that monitoring physical 
activities can promote meaningful health-behavior changes (Gleeson-Kreig, 2006; Sawchuk et ah, 
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2008; Speck & Looney, 2001; Stovitz et al., 2005), through increasing awareness of modifiable 
health habits, providing feedback on progress, and creating an external reminder for personal 
accountability (Bravata et ah, 2007). 

We also assessed changes across the 6-week pilot study with the 6MW, a brief, safe, and 
sensitive measure of physical functioning for both healthy and medically compromised adults that 
can be easily integrated into health care settings (Enright et ah, 2003). Although no between-group 
differences were found, both groups significantly increased their total distance by an average of 
1.25 laps. Both groups traveled an average distance comparable to similar-aged, healthy adults 
(Sanderson & Bittner, 2006) and other AI/AN Indian elders (Sawchuk et ah, 2008) by the end of 
the pilot trial. Although the present sample size precludes such analyses, future research should 
examine if any demographic, health, and social variables differentially predict performance on the 
6MWT. Greater body mass index, comorbid illness, current smoking status (Enright et al., 2003; 
Sanderson & Bittner, 2006), and lower levels of education (Sawchuk et al., 2008) have been found 
to be associated with lower 6MWT performance. The 6MWT can also be re-assessed across time to 
benchmark improvements and declines in physical functioning, which could be a useful, inexpensive 
method suitable for use in underfunded community clinics. 

In contrast to earlier research (Bravata et al., 2007; Farmer et al., 2006; Hultquist et al., 2005; 
Moreau et al., 2001), providing additional step-count goal setting did not improve physical activity 
and walking behavior. Directive prescriptions of exercise intensity and frequency (Duncan et al., 
2005), enhancing motivational efforts (Merom et al., 2009), and promoting walking groups (Krieger, 
Rabkin, Sharify, & Song, 2009) may be useful adjuncts in physical activity trials using pedometers. 
Hence, increasing the intensity of the intervention through these means could yield greater differences 
between our MO and GS groups. Furthermore, culturally relevant activity prescription and promotion 
efforts that enhance socialization may be particularly important for older AI/ANs (Belza et al., 
2004; Coble & Rhodes, 2006; Henderson & Ainsworth, 2003; Thompson, Wolfe, Wilson, Pardilla, 
& Perez, 2003). Populations also vary in personal, social, and environmental barriers to physical 
activity and exercise (Owen, Humpel, Leslie, Bauman, & Sallis, 2004; Pan et al., 2009), with these 
barriers often amplified among older and medically compromised individuals (Dawson, Hillsdon, 
Boiler, & Foster, 2007). Older AI/ANs report challenges in establishing and maintaining physically 
active lifestyles, citing chronic health conditions, restricted access to transportation and recreational 
facilities, financial difficulties, limited social support, and isolation (Belza et al., 2004). Addressing 
these barriers through motivational and problem-solving efforts (Krieger et al., 2009; Merom et al., 
2009) will be key in order to reach recommended physical activity levels for older adults. 
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LIMITATIONS 

Our pilot study has several limitations. First, we had a small sample size rendering limited 
power to detect significant between-group differences. Because the study was explicitly a pilot, we 
did not report extensive data regarding statistical power. Howerver, several outcome variables were 
trending towards significance, and a larger sample size would have offered greater statistical power 
to assess the effect of the intervention. Second, both the MO and GS groups received attention, 
education, and feedback over the course of the study through the use of in-person interviews, 
telephone calls, and daily activity diaries. We did not include a no-treatment or attention-control 
condition, and thus changes observed in the present study may have been due largely to the act of self¬ 
monitoring, rather than specifically tracking step counts with a pedometer. Demand characteristics, 
social desirability, measurement reactivity, and monetary incentives can influence physical activity 
outcomes during randomized trials (Finkelstein, Brown, Brown, & Buchner, 2008; Speck & Looney, 
2001; Stovitz et ah, 2005). A more refined assessment of the value of pedometers in promoting 
increased physical activity would require inclusion of a control arm. Third, we did not assess the 
sustainability of physical activity changes over the longer tenn (Bravata et ah, 2007), though 
intervention length is not consistently associated with improved health outcomes. Finally, although 
elders in the MO and GS groups increased their daily step counts by an average of 600 and 1200 
steps per day, respectively, the magnitude of this change is modest and still falls short of national 
benchmarks for daily physical activity levels. Additional factors, such as increasing motivational 
enhancement, finding ways to reduce or eliminate barriers to physical activity, encouraging walking 
partners, and prescribing higher step-count goals may be interventions that could further bolster 
leisure-time physical activity levels. In spite of these limitations, this pilot study contributes to the 
scant literature examining physical activity promotion efforts among AI/AN elders. 

CONCLUSION 

Few efforts have examined the promotion of physical activity among AI/ANs in general, and 
AI/AN elders in particular. Although medical illnesses and disease risk factors are disproportionately 
high among AI/AN populations, walking can help reverse the trajectory of these negative health 
outcomes. Walking can easily be promoted and disseminated in primary care and community 
settings through low-cost methods that address relevant barriers to physical activity and exercise. 
The longer-term durability of walking promotion programs remains unclear. 
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